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Abstract
Background: Possible accumulative effects of a combined economic hardship’s measure, including both income
and non-income related economic hardships measures, on mental health has not been well investigated. The aim
of this paper was to investigate; (i) independent associations between multiple measures of economic hardships
and mental health problems, and (ii) associations between a combined economic hardships measure and mental
health problems.
Methods: We analysed data from the 2009 Swedish National Survey of Public Health comprising a randomly
selected representative national sample combined with a randomly selected supplementary sample from four
county councils and three municipalities consisting of 23,153 men and 28,261 women aged 16-84 years. Mental
health problems included; psychological distress (GHQ-12), severe anxiety and use of antidepressant medication.
Economic hardship was measured by a combined economic hardships measure including low household income,
inability to meet expenses and lacking cash reserves.
Results: The results from multivariate adjusted (age, country of birth, educational level, occupational status,
employment status, family status and long term illness) logistic regression analysis indicate that self-reported
current economic difficulties (inability to pay for ordinary bills and lack of cash reserves), were significantly
associated with both women’s and men’s mental health problems (all indicators), while low income was not. In
addition, we found a statistically significant graded association between mental health problems and levels of
economic hardships.
Conclusions: The findings indicate that indicators of self-reported current economic difficulties seem to be more
strongly associated with poor mental health outcomes than the more conventional measure low income.
Furthermore, the likelihood of mental health problems differed significantly in a graded fashion in relation to levels
of economic hardships.
Background
There is a growing body of evidence linking mental
health to poverty and economic hardships. A majority of
previous studies analysing conventional indicators of
p o v e r t yo re c o n o m i ch a r d s h i p sb a s e do ni n c o m eh a v e
found evident associations with poor mental health out-
comes such as psychological distress [1-4] and depression
[5-10].
Less attention has been paid to other ‘non income
related’ dimensions of economic hardships like material
deprivation or economic difficulties/financial strain and
their relation to mental health. Some recent studies have
however provided evidence of an association between
self-reported indicators of current economic difficulties
(e.g., difficulties to pay for ordinary bills or pay for rent
or lacking cash reserves) with measures of psychological
distress and depression [11-13]. However, the correlation
between ‘income related’ (income below a certain poverty
line) and other ‘non income related’ indicators of eco-
nomic hardships are remarkably low [14,15] and it has
been recommended that a household should only be
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other symptoms of deprivation [14].
Furthermore, whatever concepts are used it is clear that
problems tend to accumulate among those who already
have one or more problems, both material ones and pro-
blems affected by lifestyle [16]. While our knowledge of
the mechanisms is so far incomplete, it thus seems likely
that the harm to health may not only come from eco-
nomic deprivation, but also from the social and psycholo-
gical problems of living in poverty. It has also been
proposed that the knowledge of having less than others
may create feelings of relative depression which in the
end also may affect health [17].
In conclusion, many different ways to operationalize
and analyse the multifaceted concept of economic hard-
ships have been proposed and the relationship of eco-
nomic hardships to ill health is intricate.
To date, most of the documented evidence on eco-
nomic hardships and mental health is restricted to ana-
lysing one economic hardship indicator, most often low
income, at time. Possible accumulative effects of a com-
bined economic hardship’s measure, including both
income and non-income related economic hardships
measures, on mental health have not been well investi-
gated. Furthermore, gender differences in relation to how
economic hardships impact on mental health have hardly
been highlighted or evaluated in this field of research.
Poor mental health is an important chronic health pro-
blem, representing 4 of 10 of the leading causes of dis-
ability [18], with a substantial impact on people’sq u a l i t y
of life and societal costs in general [19]. Altogether this
makes studies on effects of economic hardships on men-
tal health outcomes of even greater importance, not least
as a background for designing more effective policies to
reduce health inequalities.
In the present study we aimed at investigating the fol-
lowing; (i) independent associations between multiple
measures of economic hardships and mental health pro-
blems and (ii) associations of a combined economic hard-
ships measure with mental health problems. We also
analysed whether associations differed by gender.
Methods
Study population
The analyses were based on the 2009 Swedish National
Public Health Survey, which was carried out by Statistics
Sweden, in collaboration with a number of various health
care regions and districts in Sweden and coordinated by
the Swedish National Institute of Public Health. The total
study population comprised a randomly selected national
sample of 10,373 individuals combined with a randomly
selected supplementary sample from four county councils
(Halland, Jönköping, Östergötland and Kronoberg) and
three municipalities (Gotland, Göteborg and Jönköping)
consisting of a total of 51,414 individuals (23,153 men
and 28,261 women) aged 16-84 years.
Data collection
Data was collected within a four-month period during
spring (March-June) 2009 and was based on a self-admi-
nistered questionnaire sent to the respondent’sh o m e
address. Respondents could choose either to complete
the postal questionnaire or to log on to a website and
complete a web-based questionnaire. Participants were
informed about data linkage with registry data from Sta-
tistics Sweden. The response rate was 53.8%. Data from
the completed questionnairew e r ea n o n y m i z e da n dc o n -
trolled for errors, inconsistencies and internal missing
data. Missing data were completed by the use of weight-
ing procedures based on related answers from other
completed questions, and by the use of weighting proce-
dures based on a calibration method developed by Statis-
tics Sweden [20]. However, weighted procedures were
not used in the logistic regression analyses. The present
study was approved by the Department of Data Inspec-
tion, the Research Ethical Committee at the Swedish
National Board of Health and Welfare (20031208) and
the Stockholm Regional Ethics Committee (DNR 2005/
1146-3 and 2010/1576-32).
Assessment of variables
Outcome variables
A wide range of mental health outcomes were selected
in order to get a deeper understanding of the effects of
socioeconomic determinants on mental health problems.
Mental health problems hence included three measures;
(i) psychological distress, (ii) severe anxiety and (iii) use
of antidepressant medication.
Psychological distress was measured by the 12-item
version of the General Health Questionnaire (GHQ-12)
[21]. The General Health Questionnaire is a widely used
measure of minor psychiatric morbidity that are recent,
general and non-psychotic [22] and also predicts more
severe mental disorders [22,23]. The GHQ-12 is based
on the respondent’s assessment of their present state
relative to their usual, or normal, state [21]. The 12-
item version has been validated in a variety of settings
[24-26] and the validity is unlikely to be affected by the
language of the questionnaire [22]. A recommended and
commonly used cut off point of three or more symp-
toms was used in this study to indicate psychological
distress [22,23].
Severe anxiety was based on the question; “Do you have
any symptoms of these; nervousness, uneasiness and anxi-
ety?” Responses to the question was “No”, “Yes, mild symp-
toms”,o r“Yes, severe symptoms”. Severe anxiety was
recorded present if respondents reported having severe
symptoms of anxiety or worries. This single item question
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been associated with psychiatric disease, ischemic disease
and mortality among other things [27].
Use of antidepressant medication was based on the
question; “Have you during the past three months used
antidepressant medications?” Alternative answers were
“Yes” or “Now”. Use of antidepressant medications was
recorded as present if respondent answered “Yes”.T h e
question has been shown to be a good measure to vali-
date self-reported mental health problems [28].
Main determinant
Economic hardships
Three variables were used to define economic hardships;
(i) having a low household income (ii) inability to meet
expenses and (iii) lacking cash reserves. Low household
income, was based on information on disposable annual
household income in the tax register office the year pre-
vious to the study. The measure takes into account all
income, both wages and benefits, net of taxes and
adjusted for price inflation, family size and composition.
Household income was categorised as low based on the
lowest 20% of the total distribution household income
of study participants (less or equal to 182 046 SEK/year,
about 19 000 Euros). Low income is a commonly used
measure in poverty research showing clear associations
with health outcomes [29].
Two complementary indicators of economic hardships
capturing self-reported economic difficulties were
included; (ii) inability to meet expenses (difficulties in
managing current expenditure for food, rent, bills, etc.
during the past 12 months) and (iii) lacking cash reserves
(not being able to get hold of 15 000 SEK (about 1600
Euros) within a week if needed). These two items have
been previously used in Swedish studies to measure sub-
jective economic hardship and have shown clear associa-
tions with health outcomes [30,31].
Finnally, we constructed a combined economic hard-
ship measure, including all three indicators, to judge on
accumulation of economic hardships. The average inter-
item correlation between the three economic hardships
measures was low, with a standardised Chronbachs alpha
coefficient of 0.48, which would motivate us to refrain
from constructing an index based on the three variables.
However, we are foremost interested in the combined
economic hardships measure as a combination of three
separate economic hardships indicators each capturing
separate dimensions of the multifaceted construct of eco-
nomic hardships, and not as an index in statistical terms.
Thus, we constructed an index that captures the vulner-
abilities from these economic factors, given the social
context of Sweden as a welfare state.
The combined economic hardships measure was con-
structed as follows; the three economic hardships factors
were binary recorded and summed up resulting into
sums between zero to three. Economic hardships was
categorized as ‘none’ (if the sum was equal to zero),
‘mild’ (if the sum was equal to one), ‘severe’ (if the sum
was equal to two) and ‘very severe’ (if the sum was
equal to three).
Covariates
Age, country of birth, educational attainment, occupa-
tional status (register-based data) and employment sta-
tus, family status, and long-term illness (self-reported
data) were adjusted for in the analyses as confounding
factors.
Age was categorized into 4 age groups: (i) 16-29, (ii) 30-
44, (iii) 45-64 and (iv) 65-84 years.
Country of birth was categorized as (i) Sweden, (ii)
other OECD countries (other Nordic countries, Europe)
or (ii) other countries (Africa, Asia, Latin America, Mid-
dle East).
Family status was based on four categories; (i) living
alone without children, (ii) living alone with children,
(iii) cohabiting without children or (iv) cohabiting with
children in a household. Respondents were categorized
as being a lone adult if they reported one of the first
two alternatives.
Educational attainment was categorized into three
levels; (based on the highest examination level passed); (i)
low (nine years compulsory school or less), (ii) intermedi-
ate (upper secondary school or less), (iii) high (university/
college level).
Occupational status was categorised as (i) manual
workers, (ii) lower non-manual workers, (iii) non-man-
ual workers, (iv) farmers and self-employed or (v)
unclassified occupational status.
Employment status was categorized as; (i) employed, (ii)
other economically inactive (e.g., students, sick-leave
absence or maternity leave), (iii) unemployed.
Long-term illness is reported to be a confounding factor
for mental illness [32], we have therefore adjusted for
long-term illness in the multivariate analyses. Long-term
illness was based on the “Yes” or “No” answer question;
“Are you suffering from any long-term illness, after effects
from accident or other ailment?” Respondents who
answered “Yes” were regarded as suffering from long-
term illness.
Statistical methods
Data analyses
Prevalence (%) of mental health problems, economic
hardships, demographic, socioeconomic status (educa-
tional level and occupational status), and long-term ill-
ness variables were calculated, complemented with chi-
square test to test for significant gender differences
(Table 1). In the logistic regression analyses, we used
the regression associations coefficients (standard errors)
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Page 3 of 11Table 1 Prevalence (%) of economic hardship (inability to pay for ordinary bills, lack of cash reserves, low household
income & a combined economic hardships measure), demographic and socioeconomic variables and mental health
problems (GHQ12-psycoholocal distress, severe anxiety & use of antidepressant medication) (the Swedish National
Public Health Survey 2009)
Men (N = 23,153) Women (N = 28,261) P-value*
Exposure % (n) % (n)
Inability to pay ordinary bills
No 85.7 % (19675) 82.4 % (23048)
Yes 14.3 % (3275) 17.6 % (4931)
(Missing) (203) (282) <.0001
Lack of cash reserves
No 83.6 % (19167) 76.7 % (21407)
Yes 16.4 % (3771) 23.3 % (6512)
(Missing) (215) (342) <.0001
Low household income
No 83.2 % (19179) 77.5 % (21813)
Yes 16.8 % (3865) 22.5 % (6349)
(Missing) (91) (99) <.0001
Combined economic hardships measure
None 67.5 % (15627) 57.8 % (16326)
Mild 20.9 % (4834) 25.6 % (7225)
Severe 8.6 % (1996) 12.6 % (3560)
Very severe 3.0 % (695) 4.1 % (1149)
(Missing) (509) (723) <.0001
Background factors
Age (years)
16-29 16.2 % (3746) 17.4 % (4906)
30-44 22.9 % (5304) 24.0 % (6768)
45-64 36.1 % (8367) 35.8 % (10119) <.0001
65-84 24.8 % (5736) 22.9 % (6468)
(Missing) (0) (0)
Country of birth
Sweden 88.5 % (13172) 87.7 % (16074)
OECD (Other Nordic, Europe, North America) 7.7 % (1151) 8.6 % (1572)
Other (Asia, Latin America, Africa) 3.8 % (563) 3.8 % (692)
(Missing) (8267) (9923) <0.0210
Educational level
High 17.9 % (10125) 21.8 % (5611)
Intermediate 34.1 % (7183) 33 % (8492)
Low 48.0 % (5772) 45.1 % (11605) <.0001
(Missing) (2073) (2553)
Occupational status
Non-manual workers 36.8 % (7982) 36.2 % (9470)
Lower non-manual workers 9.4 % (2034) 17.8 % (4643)
Workers 41.9 % (9079) 37.8 % (9869)
Farmers and self-employed 7.4 % (1601) 3.1 % (807)
Unclassified occupational status 4.6 % (995) 5.2 % (1346)
(Missing) (1462) (2126) <.0001
Employment status
Employed 57.1 % (12769) 54.1 % (14636)
Other activities (students, parental leave etc.) 38.4 % (8590) 41.3 % (11174)
Unemployed 4.4 % (988) 4.7 % (1265)
(Missing) (806) (1186) <.0001
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regression models adjusting for potential confounders
(Model 1; age, Model 2; age, country of birth, educa-
tional level, financial stress, employment status, family
status and long term illness) were run to ascertain inde-
pendent associations between each of the three eco-
nomic hardships variables and mental health problems.
The three economic hardships variables were also simul-
taneously adjusted for in Model 2 (along with the other
confounders) to evaluate their independent associations
(Table 2 and 3). Secondly, we analyzed the association
between accumulated economic hardships and mental
health problems adjusting for potential confounders
(age, country of birth, family status, socioeconomic sta-
tus variables and long term illness) (Table 3). All ana-
lyses were conducted for men and women separately
using SAS, version 9.1.3.
Results
The characteristics of the sample population are sum-
marised in Table 1. Approximately one fifth of the
women and one sixth of the men reported inability to
pay for ordinary bills. Analysis of the combined eco-
nomic hardships measure revealed that 17% of the
women suffered from severe or very severe levels of eco-
nomic hardships compared to 12% of the men. 19% of
the women and 14% of the men reported that they suf-
fered from psychological distress, 6% of women and 4%
o fm e nr e p o r t e dt h a tt h e ys u f f e r e df r o ms e v e r ea n x i e t y
and 5% of the men and 9% of the women reported use
of antidepressant medications.
In Table 2 and 3 we show associations between each of
the three economic hardship variables and mental health
problems simultaneously adjusting for potential confoun-
ders and all the three economic hardship variables. We
found that the association between the two self-reported
economic hardship variables; (i) inability to pay for ordin-
ary bills and (ii) lack of cash reserves and all indicators of
mental health problems were consistently statistically sig-
nificant for both men and women. For example, the mul-
tivariate adjusted regression analysis (Model 2) show that
women with inability to pay for ordinary bills had an
increased risk of 1.81 for psychological distress; 1.85 for
severe anxiety and 1.55 for use of antidepressant medica-
tions compared with women with no inability to pay for
ordinary bills. The corresponding figures for men were
2.05 for psychological distress; 2.76 for severe anxiety
and 1.90 for use of antidepressant medications. Conver-
sely, associations between low income and all indicators
of mental health problems were consistently not statisti-
cally significant for both men and women (with the
exception of a 50% higher risk for use of antidepressant
Table 1 Prevalence (%) of economic hardship (inability to pay for ordinary bills, lack of cash reserves, low household
income & a combined economic hardships measure), demographic and socioeconomic variables and mental health
problems (GHQ12-psycoholocal distress, severe anxiety & use of antidepressant medication) (the Swedish National
Public Health Survey 2009) (Continued)
Living alone (with or without children)
No 69.5 % (15722) 65.8 % (18201)
Yes 30.5 % (6901) 34.2 % (9442)
(Missing) (530) (618) <.0001
Long term illness
No 91.0 % (20755) 89.1 % (24723)
Yes 9.0 % (2048) 10.9 % (3035)
(Missing) (350) (503) <.0001
Health outcomes
Psychological distress (GHQ12)
No 86.1 % (19858) 81.0 % (22546)
Yes 13.9 % (3196) 19.0 % (5596)
(Missing) (99) (119) <.0001
Severe anxiety
No 96.5 % (21911) 94.2 % (26111)
Yes 3.5 % (805) 5.8 % (1607)
(Missing) (437) (543) <.0001
Use of antidepressant medications
No 95.1 % (15441) 91.0 % (26671)
Yes 4.9 % (788) 9.0 % (1810)
(Missing) (16924) (8179) <.0001
*p-value from chi-square tests
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men with a high income).
In Table 4 independent associations between our
combined economic hardships measure and mental
health problems adjusting for potential confounders
(age, country of birth, family status, occupational status,
employment status, educational level and long term ill-
ness) are presented. Model 1 (adjusted for age) show
that compared with women without economic hardship,
those women with very severe economic hardship had a
three-fold increase in odds for psychological distress and
a six-fold risk of severe anxiety and a four-fold use of
antidepressant medications. Among men with very
severe economic hardships we found a five-fold increase
in odds for psychological distress and a ten-fold risk of
severe anxiety and a six-fold use of antidepressant medi-
cations, compared with men without economic
hardships.
The odds ratios were considerably reduced after further
adjustment for country of birth, educational level, occupa-
tional status, employment status, family status and long
term illness (Model 2), reducing the odds ratios for
women for the “very severe economic hardship” category
to 2.6 for psychological distress, 3.0 for severe anxiety and
2.1 for use of antidepressant medications. The correspond-
ing data for men were 3.1 for psychological distress, 4.8 for
severe anxiety and 3.6 for use of antidepressant medica-
tions. Furthermore, the likelihood of mental health
Table 2 Age adjusted and multivariate adjusted odds ratios (OR) and 95% confidence intervals (CI) of mental health
problems (GHQ12, severe anxiety & use of antidepressant medication) in relation to economic hardship (inability to pay
ordinary bills, lack of cash reserves, low household income) Men (the Swedish National Public Health Survey 2009)
Psychological distress (GHQ12) Severe anxiety Use of antidepressant medications
OR (95% CI) OR (95% CI) OR (95% CI)
Men
(N = 23,153)
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Inability to pay for ordinary bills
No (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Yes 3.34 (3.06-3.65) 2.05 (1.76-2.38) 4.92 (4.24-5.72) 2.76 (2.10-3.63) 3.07 (2.80-3.63) 1.90 (1.48-2.43)
Lack of cash reserves
No (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.52 (2.31-2.75) 1.38 (1.17-1.62) 4.27 (3.69-4.95) 1.67 (1.26-2.21) 2.85 (2.42-3.34) 1.34 (1.03-1.73)
Low household income
No (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.82 (1.67-2.00) 1.14 (0.98-1.33) 2.70 (2.32-3.15) 1.09 (0.83-1.42) 2.64 (2.25-3.09) 1.51 (1.20-1.91)
Model 1 adjusted for age
Model 2 adjusted for age, country of birth, educational level, occupational status, employment status, family status and long term illness and all three economic
hardships variables included in the model simultaneously
Table 3 Age adjusted and multivariate adjusted odds ratios (OR) and 95% confidence intervals (CI) of mental health
problems (GHQ12, severe anxiety & use of antidepressant medication) in relation to economic hardship (inability to pay
ordinary bills, lack of cash reserves, low household income) Women (the Swedish National Public Health Survey 2009)
Psychological distress (GHQ12) Severe anxiety Use of antidepressant medications
OR (95% CI) OR (95% CI) OR (95% CI)
Women (N = 28,261) Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Inability to pay for ordinary bills
No (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.56 (2.38-2.74) 1.81 (1.61-2.04) 3.56 (3.19-3.97) 1.85 (1.52-2.24) 2.67 (2.39-2.99) 1.55 (1.30-1.84)
Lack of cash reserves
No (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.01 (1.88-2.15) 1.34 (1.20-1.51) 2.94 (2.65-3.27) 1.63 (1.34-1.98) 2.01 (1.88-2.32) 1.21 (1.02-1.43)
Low household income
No (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.44 (1.34-1.55) 1.14 (0.99-1.28) 1.89 (1.69-2.12) 1.09 (0.91-1.31) 1.81 (1.62-2.03) 1.18 (0.99-1.39)
Model 1 adjusted for age
Model 2 adjusted for age, country of birth, educational level, occupational status, employment status, family status and long term illness and all three economic
hardships variables included in the model simultaneously
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tion to levels of economic hardship. Finally, we rerun the
analyses using a different cut-off for psychological distress
(GHQ-12 > 3). This did however only marginally alter our
results.
Discussion
First, the results from the present study indicate that
self-reported ‘current economic difficulties’ (inability to
pay for ordinary bills and lack of cash reserves), was sig-
nificantly associated with both women’s and men’s men-
tal health problems (psychological distress (GHQ-12),
severe anxiety and use of antidepressant medication)
after mutual adjustments for potential confounders and
low income. Conversely we did not find any statistical
significant association between low income and mental
health problems, neither for women nor for men (with
the exception of a 50% higher risk for use of antidepres-
sant medications among men with a low income com-
pared to men with a high income).
Our first main finding reconfirms the results from
some recent studies, e.g., in a previous cross-sectional
study comparing cohorts of middle-aged Finnish and
British employee’s self-reported economic difficulties (i.
e. difficulties in paying bills and affording food and
clothes that the family needs) were associated with com-
mon mental disorders (GHQ-12). Such associations
were not found for other socioeconomic circumstances,
e.g. income (belonging to the lowest income quartile)
[12]. In addition, while a longitudinal study of the Cana-
dian National Population Health Survey found financial
strain (not enough money to buy necessities) and low
educational level to be associated with an increased risk
of major depression among the working sample popula-
tion, no such association was found for low household
income [33]. In the Swedish context, the results are also
(at least in part) in accordance with the results from a
longitudinal study which have shown that exposure to
long-term (several episodes during a 16-year period)
self-reported economic difficulties was significantly asso-
ciated with mental health problems (anxiety or worries)
for women, while low income was not [11].
However, results from previous studies are not consis-
tent. A vast number of previous studies have, in contrast
to our study and some of the studies mentioned above,
found evident associations between measures of low
income and mental health outcomes [2,6,9]. Then again,
other studies have concluded that income, per se,i sa
rather weak predictor of psychological distress and
depression [34-36].
The conflicting results may be explained by different
samples and methods used, as well as the national and
cultural context [10,37]. It has for instance been sug-
gested that the egalitarian socioeconomic policies in the
Nordic countries may have reduced the effect of income
on health.
Table 4 Age adjusted and multivariate adjusted odds ratios (OR) and 95% confidence intervals (CI) of mental health
problems (GHQ12, severe anxiety & use of antidepressant medication) in relation to the level of economic hardships
(the Swedish National Public Health Survey 2009)
Psychological distress (GHQ12) Severe anxiety Use of antidepressant medications
OR (95% CI) OR (95% CI) OR (95% CI)
Men (N=23,153) Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Combined economic
hardships measure
None (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Mild 1.73 (1.58-1.91) 1.52 (1.32-1.76) 2.45 (2.03-2.96) 1.53 (1.12-2.08) 1.91 (1.59-2.29) 1.55 (1.21-1.97)
Severe 3.52 (3.15-3.93) 2.55 (2.14-3.05) 6.40 (5.30-7.73) 3.87 (2.85-5.25) 3.67 (2.99-4.52) 2.74 (2.09-3.61)
Very severe 5.40 (4.59-4.34) 3.07 (2.35-4.01) 10.9 (8.63-13.77) 4.83 (3.25-7.16) 6.94 (5.36-8.99) 3.58 (2.47-5.20)
Women (N = 28,261)
Combined economic
hardships measure
None (reference) 1.00 1.00 1.00 1.00 1.00
Mild 1.50 (1.40-1.62) 1.49 (1.33-1.66) 1.83 (1.60-2.10) 1.53 (1.24-1.88) 1.50 (1.33-1.70) 1.00
Severe 2.57 (2.36-2.79) 2.21 (1.94-2.53) 3.89 (3.39-4.45) 2.67 (2.15-3.32) 2.78 (2.43-3.19) 1.28 (1.09-1.50)
Very severe 3.72 (3.28-4.23) 2.63 (2.16-3.21) 6.82 (5.74-8.11) 3.01 (2.27-4.04) 4.22 (3.50-4.09) 1.78 (1.47-2.15)
Model 1 adjusted for age
Model 2 adjusted for age, country of birth, educational level, occupational status, employment status, family status and long term illness
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bined economic hardships measure with all mental
health outcomes (psychological distress (GHQ-12),
severe anxiety and use of antidepressant medication),
which were stable and strong even after adjustments for
potential confounders including education and occupa-
tion. Furthermore, the likelihood of mental health pro-
blems differed significantly in a graded fashion in
relation to levels of economic hardships. Hence, our sec-
ond main finding indicates accumulative effects of eco-
nomic hardships on mental health outcomes. This issue,
has not been widely examined thus results from this
paper being an important contribution. Most of the pre-
vious studies have either analysed economic hardships
variables separately (as presented earlier) or combined
them into deprivation or socioeconomic disadvantage
indices together with a wide range of other ‘welfare pro-
blems’ [35,38,39].
Even if the differentiation between possible etiologic
mechanisms was beyond the scope of this paper several
mechanisms might be involved. First, economic hard-
ships could be regarded as a material factor restraining
individual’s choices due to a pure financial factor. For
instance, persons with hig h e r - i n c o m ej o b sm a ya f f o r d
greater social prestige and better psychosocial and physi-
cal working conditions, which in turn may be protective
against depression. A high income also most certainly
means greater financial resources to treat depression. It
could also be regarded as a psychosocial stressor, affect-
ing health directly by means of psychobiological path-
ways or indirectly by means of coping processes
involving health related behaviours. Hence, it is also pos-
sible that worries over the financial situation may either
bring about or deteriorate episodes of depression.
Our results highlight the importance of current eco-
nomic difficulties to mental health problems. ‘Current
economic difficulties’ may thus represent a domain of
economic hardships which is not fully captured by the
conventional income measures [40]. Furthermore, self-
reported measures of current economic difficulties might
even possibly be stronger predictors of ill health than low
income as they represent more immediate and accumu-
lated influences, which may be more closely related to
health than more distal ones [41]. A paper by Weich and
Lewis has even suggested that self-reported economic
difficulties (labelled as financial strain) is a better inde-
pendent factor of future psychiatric morbidity than pov-
erty and unemployment [13].
However, the accumulative effects observed in the pre-
sent study indicate that both ‘being poor’ and ‘feeling
poor’ together are factors that combined have aggravating
effects on mental health. It is hence possibly true that
the three economic hardships indicators analysed in the
present study all capture separate dimensions of the
multifaceted construct of economic hardships (which is
supported by the low intra-correlation between the three
variables) and together enhance each other and all capture
different pieces of the puzzle. This is in line with Mowafi
& Khawaja, who have stated that; “Far from simple, poverty
is multidimensional in its symptoms, multivariate in its
causes, dynamic in its trajectory, and quite complex in its
relation to health”[42](p.1). Future research further clarify-
ing which aspects of economic hardships is most impor-
tant in driving mental health outcomes would contribute
to our understanding of economic hardships as a whole.
We also aimed at analysing gender differences in this
study. While we found small but significant differences
in the prevalence of economic hardships and mental
health problems by gender, with higher prevalence’s
reported for women, the odds ratios of mental health
problems in relation to economic hardship (all mea-
sures) where quite similar and in some cases somewhat
higher for men than for women. We further comple-
mented our analyses by quantifying a possible interac-
tion effect between economic hardships and gender on
mental health outcomes (GHQ-12, severe anxiety & use
of antidepressant medication) by calculating a synergy
index. However, we found no sign of interaction, rather
independence of effects between genders (not shown in
table).
Some previous studies are in accordance with these
finding [12,34,41,43,44], while some other studies show
differential associations for women and men
[9,27,45,46]. Thus, gender differences in relations to
economic hardships and mental health need further
scrutiny.
Strengths and limitations
First, we had the advantage of analysing a large dataset
representative of the general population in Sweden.
However, the data are cross sectional which did not
allow us to make firm conclusions about causality of the
observed associations. Nevertheless, previous longitudi-
nal studies have demonstrated that the main direction
of causation runs from income and economic difficulties
to poor health outcomes [13,33,36,47].
Even so, a possible reverse causality has been shown for
depression and/or related symptoms with reduced educa-
tional attainment [48] and reduced work productivity
[49], which may consequently have negative effects on
income and economic conditions. We adjusted for long-
term illness but this did not alter the observed relation-
ship between economic hardships and mental health out-
comes. Additionally, we run further analysis while
stratifying on long term illness and we still observed sig-
nificant associations between economic hardships and
poor mental health. Our results are consistent with a pre-
vious study by Lynch et al [6] which suggests that the
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status-mental health (depression) relation is slight.
It is plausible that economic hardships may be a mar-
ker of some other factors that cause poor health as indi-
cated by previous studies on associations between
psychological distress and low social class [10,50].
Further still, unemployment, which is associated with
socioeconomic indicators, has been shown to be a
strong risk factor for common mental disorders [51].
Thus unemployment is regarded as substantial for the
reversed causation. We adjusted for individual level
socioeconomic indicators, including employment status
and we still found significant graded associations
between economic hardships and poor mental health
problems.
We did not have the possibility to control for other
individual psychological factors, and this may have con-
founded the observed association between economic
hardships and poor mental health outcomes. Negative
affectivity is demonstrated to influence the disposition
to respond negatively in surveys [52] and thus may have
influenced our results. However, Laaksonen et. al did
not find that a personality trait such as negative affectiv-
ity influenced the observed associations between socioe-
conomic circumstances and common mental disorders
in their study of middle-aged Finnish and British
employees [12].
The cross-sectional nature of the present study did not
allow us to address the issue of time lag. Even if we
hypothesize that the relationship runs from economic
hardships to poor health, it is still plausible that varia-
tions in induction time for economic hardships may
impact on mental health in different ways [2].
Possible measurement errors in the explanatory vari-
ables also need to be given some consideration. However,
data on income level were obtained from the register
data which is reliable and objective. Other measures are
self-reported data which may inhibit a possibility of
reporting bias [53]. Still, the self-reports are based on
validated instruments which are commonly used in other
studies and demonstrated to be associated with poor
health outcomes and mortality [30,31].
In order to increase the robustness of the results in this
national survey, we analysed three measures of mental
health problems. However, the precision of these measures
may have been limited by use of a general household ques-
tionnaire rather than a standardised clinical interview.
Associations between economic hardships and common
mental disorders are generally stronger in studies using
standardised clinical interviews [54]. On the other hand
the use of well-structured and validated instruments mea-
suring different aspects of mental health and control for
long-term illness may have minimized this problem.
It is possible that non responders differed from
responders. The non-response rate of 46.2% is proble-
matic. However, missing data were completed by the
use of weighting procedures based on related answers
from other completed questions, and by the use of
weighting procedures based on calibration method
developed by Statistics Sweden [20,55]. Nevertheless, it
is known in national surveys that non-responders are
usually over-represented by persons with low socioeco-
nomic position and those with mental health disorders.
Thus, results represented in this study may demonstrate
an underestimation of the true associations between
economic hardships and mental health disorders.
Conclusions
The results from the present study show that indicators
of self-reported economic difficulties are more strongly
associated with poor mental health outcomes than the
more conventional indicator, low income level. Further-
more, the likelihood of mental health problems differed
significantly in a graded fashion in relation to levels of
economic hardships. The associations were sustained
even after adjustment for education and occupation.
The results were also true for both women and men,
with very small gender differences. Findings in the pre-
sent study demonstrate a new finding that economic
hardships and not low income per se contribute signifi-
cantly to mental health disorders. The fact that low
income in itself is not generally associated with poor
mental health provides substantial implications on policy
alternatives. Policies that target poverty reduction with
an aim to enhance health should not only focus on the
level of income, they should also focus on how people
in poverty can manage their daily basic needs that can
increase their capabilities, in the same way as Amartya
Sen demonstrates [56,57].
Abbreviations
GHQ12: General Health Questionnaire, 12 item version; OR: Odds Ratio
Author details
1Department of Public Health Sciences, Division of Applied Public Health,
Karolinska Institutet, Stockholm, Sweden.
2Swedish National Institute of
Public Health, Östersund, Sweden.
Authors’ contributions
JA participated in the design of the study, was responsible for preparation
of the dataset, performed the statistical analysis and drafted the manuscript.
SW conceived of the study, and participated in its design and coordination
and helped to draft the manuscript. Both authors read and approved the
final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 7 June 2011 Accepted: 11 October 2011
Published: 11 October 2011
Ahnquist and Wamala BMC Public Health 2011, 11:788
http://www.biomedcentral.com/1471-2458/11/788
Page 9 of 11References
1. Marmot MG, Fuhrer R, Ettner SL, Marks NF, Bumpass LL, Ryff CD:
Contribution of psychosocial factors to socioeconomic differences in
health. Milbank Q 1998, 76(3):403-448, 305.
2. Benzeval M, Judge K: Income and health: the time dimension. Soc Sci Med
2001, 52(9):1371-1390.
3. Der G, Macintyre S, Ford G, Hunt K, West P: The relationship of household
income to a range of health measures in three age cohorts from the
West of Scotland. Eur J Public Health 1999, 9(4):271-277.
4. Viinamaki H, Kontula O, Niskanen L, Koskela K: The association between
economic and social factors and mental health in Finland. Acta Psychiatr
Scand 1995, 92(3):208-213.
5. Lorant V, Deliege D, Eaton W, Robert A, Philippot P, Ansseau M:
Socioeconomic inequalities in depression: a meta-analysis. Am J
Epidemiol 2003, 157(2):98-112.
6. Lynch JW, Kaplan GA, Shema SJ: Cumulative impact of sustained
economic hardship on physical, cognitive, psychological, and social
functioning. N Engl J Med 1997, 337(26):1889-1895.
7. Harper S, Lynch J, Hsu WL, Everson SA, Hillemeier MM, Raghunathan TE,
Salonen JT, Kaplan GA: Life course socioeconomic conditions and adult
psychosocial functioning. Int J Epidemiol 2002, 31(2):395-403.
8. Andersen I, Thielen K, Nygaard E, Diderichsen F: Social inequality in the
prevalence of depressive disorders. J Epidemiol Community Health 2009,
63(7):575-81.
9. Lorant V, Croux C, Weich S, Deliege D, Mackenbach J, Ansseau M:
Depression and socio-economic risk factors: 7-year longitudinal
population study. Br J Psychiatry 2007, 190:293-298.
10. Lorant V, Deliege D, Eaton W, Robert A, Philippot P, Ansseau M:
Socioeconomic Inequalities in Depression: A Meta-Analysis. Am J
Epidemiol 2003, 157(2):98-112.
11. Ahnquist J, Fredlund P, Wamala SP: Is cumulative exposure to economic
hardships more hazardous to women’s health than men’s? A 16-year
follow-up study of the Swedish Survey of Living Conditions. J Epidemiol
Community Health 2007, 61(4):331-336.
12. Laaksonen E, Martikainen P, Lahelma E, Lallukka T, Rahkonen O, Head J,
Marmot M: Socioeconomic circumstances and common mental disorders
among Finnish and British public sector employees: evidence from the
Helsinki Health Study and the Whitehall II Study. Int J Epidemiol 2007,
36(4):776-786.
13. Weich S, Lewis G: Poverty, unemployment, and common mental
disorders: population based cohort study. Bmj 1998, 317(7151):115-119.
14. Ringen S: Direct and Indirect Measures of Poverty. Journal of Social Policy
1988, 17(3):351-365.
15. Whelan C, Layte R, Nolan B, Mailtre B: Income, Deprivation and Economic
Strain: An analysis of the European Community Household Panel.
European Sociological Review 2001, 17(4):357-372.
16. Halleröd B, Bask M: Accumulation of Welfare Problems in a Longitudinal
Perspective. Social Indicators Research 2008, 88(2):311-327.
17. Wilkinson R: Unhealthy Societies: The Afflictions of Inequality London:
Routledge; 1996.
18. WHO: The world health report 2001. Mental health: new understanding, new
hope Geneva: World Health Organization; 2001.
19. Martin K: Economic evaluation and mental health: sparse past . . . fertile
future? The Journal of Mental Health Policy and Economics 1999,
2(4):163-167.
20. Lundström S, Särndal C: Estimation in the presence of non-response and
frame imperfection Stockholm: SCB, [Statistics Sweden]; 2001.
21. Goldberg D, Williams P: A user’s guide to the General Health Questionnaire
Windsdor: NFER-Nelson; 1988.
22. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, Rutter C:
The validity of two versions of the GHQ in the WHO study of mental
illness in general health care. Psychol Med 1997, 27(1):191-197.
23. Makowska Z, Merecz D, Moscicka A, Kolasa W: The validity of general
health questionnaires, GHQ-12 and GHQ-28, in mental health studies of
working people. Int J Occup Med Environ Health 2002, 15(4):353-362.
24. Jacob KS, Bhugra D, Mann AH: The validation of the 12-item General
Health Questionnaire among ethnic Indian women living in the United
Kingdom. Psychol Med 1997, 27(5):1215-1217.
25. Penninkilampi-Kerola V, Miettunen J, Ebeling H: A comparative assessment
of the factor structures and psychometric properties of the GHQ-12 and
the GHQ-20 based on data from a Finnish population-based sample.
Scand J Psychol 2006, 47(5):431-440.
26. Sanchez-Lopez Mdel P, Dresch V: The 12-Item General Health
Questionnaire (GHQ-12): reliability, external validity and factor structure
in the Spanish population. Psicothema 2008, 20(4):839-843.
27. Ringback Weitoft G, Rosen M: Is perceived nervousness and anxiety a
predictor of premature mortality and severe morbidity? A longitudinal
follow up of the Swedish survey of living conditions. J Epidemiol
Community Health 2005, 59(9):794-798.
28. Kwon A, Bungay KM, Pei Y, Rogers WH, Wilson IB, Zhou Q, Adler DA:
Antidepressant use: concordance between self-report and claims
records. Med Care 2003, 41(3):368-374.
29. Fritzell J, Nermo M, Lundberg O: The impact of income: assessing the
relationship between income and health in Sweden. Scand J Public
Health 2004, 32(1):6-16.
30. Persson G: Health in Sweden: the national public health report 2001 Oslo:
Scandinavian Univ. Press; 2001.
31. Fritzell S, Burstrom B: Economic strain and self-rated health among lone
and couple mothers in Sweden during the 1990s compared to the
1980s. Health Policy 2006, 79(2-3):253-264.
32. Nash M, McDermott J: Mental health and long-term conditions 2:
Managing depression. Nurs Times 2011, 107(26):21-23.
33. Wang JL, Schmitz N, Dewa CS: Socioeconomic status and the risk of
major depression: the Canadian National Population Health Survey. J
Epidemiol Community Health 64(5):447-452.
34. Weich S, Lewis G: Material standard of living, social class, and the
prevalence of the common mental disorders in Great Britain. J Epidemiol
Community Health 1998, 52(1):8-14.
35. Zimmerman FJ, Katon W: Socioeconomic status, depression disparities,
and financial strain: what lies behind the income-depression
relationship? Health Econ 2005, 14(12):1197-1215.
36. Skapinakis P, Weich S, Lewis G, Singleton N, Araya R: Socio-economic
position and common mental disorders. Longitudinal study in the
general population in the UK. Br J Psychiatry 2006, 189:109-117.
37. Skapinakis P: Commentary: Socioeconomic position and common mental
disorders: what do we need to know? Int J Epidemiol 2007, 36(4):786-788.
38. Laaksonen M, Silventoinen K, Martikainen P, Rahkonen O, Pitkäniemi J,
Lahelma E: The Effects of Childhood Circumstances, Adult
Socioeconomic Status, and Material Circumstances on Physical and
Mental Functioning: A Structural Equation Modelling Approach. Annals of
Epidemiology 2007, 17(6):431-439.
39. Ringback-Weitoft G: Chapter 9. Social differences, vulnerability and ill-
health. Health in Sweden: The National Public Health Report 2001. Scand
J Public Health Suppl 2001, 58:199-218.
40. Laaksonen E, Martikainen P, Lallukka T, Lahelma E, Ferrie J, Rahkonen O,
Marmot M, Head J: Economic difficulties and common mental disorders
among Finnish and British white-collar employees: the contribution of
social and behavioural factors. J Epidemiol Community Health 2009,
63(6):439-446.
41. Lahelma E, Laaksonen M, Martikainen P, Rahkonen O, Sarlio-Lähteenkorva S:
Multiple measures of socioeconomic circumstances and common
mental disorders. Social Science & Medicine 2006, 63(5):1383-1399.
42. Mowafi M, Khawaja M: Poverty. J Epidemiol Community Health 2005,
59(4):260-264.
43. Laaksonen E, Martikainen P, Head J, Rahkonen O, Marmot MG, Lahelma E:
Associations of multiple socio-economic circumstances with physical
functioning among Finnish and British employees. Eur J Public Health
2009, 19(1):38-45.
44. Martikainen P, Adda J, Ferrie JE, Davey Smith G, Marmot M: Effects of
income and wealth on GHQ depression and poor self rated health in
white collar women and men in the Whitehall II study. J Epidemiol
Community Health 2003, 57(9):718-723.
45. Lewis G, Bebbington P, Brugha T, Farrell M, Gill B, Jenkins R, Meltzer H:
Socioeconomic status, standard of living, and neurotic disorder. Lancet
1998, 352(9128):605-609.
46. Muntaner C, Borrell C, Benach J, Pasarin MI, Fernandez E: The associations
of social class and social stratification with patterns of general and
mental health in a Spanish population. Int J Epidemiol 2003, 32(6):950-958.
47. Eaton WW, Muntaner C, Bovasso G, Smith C: Socioeconomic status and
depressive syndrome: the role of inter- and intra-generational mobility,
Ahnquist and Wamala BMC Public Health 2011, 11:788
http://www.biomedcentral.com/1471-2458/11/788
Page 10 of 11government assistance, and work environment. J Health Soc Behav 2001,
42(3):277-294.
48. Berndt ER, Koran LM, Finkelstein SN, Gelenberg AJ, Kornstein SG, Miller IM,
Thase ME, Trapp GA, Keller MB: Lost human capital from early-onset
chronic depression. Am J Psychiatry 2000, 157(6):940-947.
49. Berndt ER, Finkelstein SN, Greenberg PE, Howland RH, Keith A, Rush AJ,
Russell J, Keller MB: Workplace performance effects from chronic
depression and its treatment. J Health Econ 1998, 17(5):511-535.
50. Muntaner C, Lynch J, Smith GD: Social capital, disorganized communities,
and the third way: understanding the retreat from structural inequalities
in epidemiology and public health. Int J Health Serv 2001, 31(2):213-237.
51. Ferrie JE, Shipley MJ, Marmot MG, Stansfeld S, Davey Smith G: The health
effects of major organisational change and job insecurity. Soc Sci Med
1998, 46(2):243-254.
52. Watson D: Intraindividual and interindividual analyses of positive and
negative affect: their relation to health complaints, perceived stress, and
daily activities. J Pers Soc Psychol 1988, 54(6):1020-1030.
53. Hassan E: Recall bias can be a threat to retrospective and prospective
research designs. The Internet Journal of Epidemiology 2006, 3(2).
54. Blazer DG, Kessler RC, McGonagle KA, Swartz MS: The prevalence and
distribution of major depression in a national community sample: the
National Comorbidity Survey. Am J Psychiatry 1994, 151(7):979-986.
55. Statistiska centralbyrån: Hälsa på lika villkor 2009; Teknisk rapport av det
totala urvalet: [Health on equal terms 2009; Technical report of the total
selection]. SCB: [Statistics Sweden]; 2009.
56. Sen A: Inequality reexamined Oxford: Clarendon Press; 1992.
57. Sen AK: Commodities and capabilities New Delhi: Oxford university press;
1999.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/788/prepub
doi:10.1186/1471-2458-11-788
Cite this article as: Ahnquist and Wamala: Economic hardships in
adulthood and mental health in Sweden. the Swedish National Public
Health Survey 2009. BMC Public Health 2011 11:788.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Ahnquist and Wamala BMC Public Health 2011, 11:788
http://www.biomedcentral.com/1471-2458/11/788
Page 11 of 11